Correlates of cerebrospinal fluid levels of oligomeric- and total-α-synuclein in premotor, motor and dementia stages of Parkinson's disease.
High-oligomeric and low-total-α-synuclein cerebrospinal fluid (CSF) levels have been found in Parkinson's disease (PD), but with inconsistent or limited data, particularly on their clinical and structural correlates in earliest (premotor) or latest (dementia) PD stages. We determined CSF oligomeric- and total-α-synuclein in 77 subjects: 23 with idiopathic REM-sleep behaviour disorder (iRBD, a condition likely to include a remarkable proportion of subjects in the premotor stage of PD) and 41 with PD [21 non-demented (PDND) + 20 demented (PDD)], intended to reflect the premotor-motor-dementia PD continuum, along with 13 healthy controls. The study protocol also included the Unified PD Rating Scale motor-section (UPDRS-III), mini mental state examination (MMSE), neuropsychological cognitive testing, 3T brain MRI for cortical-thickness analyses, CSF τ and CSF Aβ. CSF oligomeric-α-synuclein was higher in PDND than iRBD and in PDD than iRBD and controls, and correlated with UPDRS-III, MMSE, semantic fluency and visuo-perceptive scores across the proposed premotor-motor-dementia PD continuum (iRBD + PDND + PDD). CSF total-α-synuclein positively correlated with age, CSF Aβ, and, particularly, CSF τ, tending towards lower levels in PD (but not iRBD) vs. controls only when controlling for CSF τ. Low CSF total-α-synuclein was associated with dysfunction in phonetic-fluency (a frontal-lobe function) in PD and with frontal cortical thinning in iRBD and PDND independently of CSF τ. Conversely, the associations of high (instead of low) CSF total-α-synuclein with posterior-cortical neuropsychological deficits in PD and with posterior cortical thinning in PDD were driven by high CSF τ. These findings suggest that CSF oligomeric- and total-α-synuclein have different clinical, neuropsychological and MRI correlates across the proposed premotor-motor-dementia PD continuum. CSF total-α-synuclein correlations with CSF τ and Aβ support the hypothesis of an interaction among these proteins in PD, with CSF τ probably influencing the presence of high (instead of low) CSF total-α-synuclein and its correlates mostly in the setting of PD-related dementia.